Necessary and sufficient conditions for a scalar-type spectral operator in a Banach space to be a generator of a Carleman ultradifferentiable C0-semigroup are found. The conditions are formulated exclusively in terms of the spectrum of the operator.
Introduction
This paper is a natural sequel to [1, 2] , where criteria for a scalar-type spectral operator in a complex Banach space to be a generator of a C 0 -semigroup, an analytic C 0 -semigroup, an infinite differentiable C 0 -semigroup, or a Gevrey ultradifferentiable C 0 -semigroup were found.
Here, we are to generalize the results of [2] concerning the Gevrey ultradifferentiability by obtaining necessary and sufficient conditions for a scalar-type spectral operator in a complex Banach space to be a generator of a Carleman ultradifferentiable C 0 -semigroup.
It is to be noted that such conditions, as well as those of [1, 2] , will be formulated exclusively in terms of the spectrum of the operator, and no restrictions on its resolvent behavior are necessary. This fact appears to be distinctive for scalar-type spectral operators, making the results significantly more transparent than in the general case [3] [4] [5] [6] [7] (see also [8, 9] ) and purely qualitative.
Similar results for a normal operator in a complex Hilbert space are discussed in a more general context in [10-13].
Preliminaries

Scalar Type Spectral Operators.
In what follows, unless otherwise specified, A is a scalar-type spectral operator in a complex Banach space X with norm · and E A (·) is its spectral measure (the resolution of the identity), the spectrum σ(A) of the operator being the support for the latter [14, 15] .
Note that, in a Hilbert space, the scalar-type spectral operators are those similar to the normal ones [16] . For such operators, there has been developed an operational calculus for Borel measurable functions on C (σ(A)) [14, 15] ; F (·) being such a function, a new scalar-type spectral operator
is defined as follows: 
is the domain of an operator , where
is the characteristic function of a set α), and
being the integrals of bounded Borel measurable functions on σ(A), are bounded scalar-type spectral operators on X defined in the same manner as for normal operators (see, e.g., [17, 18] ). The properties of the spectral measure E A (·) and the operational calculus underlying the entire subsequent discourse are exhaustively delineated in [14, 15] . Let us just outline here a few facts that will be especially important for us.
Note first that, due to its strong countable additivity, the spectral measure
Note that, in (2.2), the notation · was used to designate the norm in the space of bounded linear operators on X. We shall adhere to this rather common economy of symbols in what follows, adopting the same notation for the norm in the dual space X * as well.
As we saw in [2, 20] , for any f ∈ X and g * ∈ X * (X * is the dual space), the total variation v(f, g * , ·) of the complex-valued measure E A (·)f, g * ( ·, · is the pairing between the space X and its dual X * ) is bounded. Indeed,
Also [2, 20] , F (·) being an arbitrary Borel measurable function on C ( σ(A) ), for any f ∈ D(F (A)), g * ∈ X * , and arbitrary Borel sets δ ⊆ σ, we have
In particular,
Also note that, as follows from [1, 21, 22] , if a scalar-type spectral operator A generates a C 0 -semigroup, it is of the form e tA t ≥ 0 , where the operator exponentials are defined in accordance with the operational calculus (2.1). On account of compactness, the terms spectral measure and operational calculus for scalar-type spectral operators, frequently referred to, will be abbreviated to s.m. and o.c., respectively.
